“Are We Alone in the Universe?”
Essentially a Mathematical Question
















Gemini Observatory / NRC / AURA / Christian Marois, et al. Gemini Observatory Legacy Image
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Sizes of Planet Candidates
As of January 7, 2013

1 ,290 - Neptune-size

(2 - 6 Ry)

Super Earth-size - 81 6

Earth-size - 351

(< 1.25 Ry)

202 - Jupiter-size, (6 -15 Rg)
81 - Larger, (> 15 Ry)




Kepler-62 System
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Jupiter & Major Moons
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Habitable Zone

For a planet in equilibrium:
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Voyager 2

Launch
20 Aug 77

Neptune
25 Aug 89

Jupiter
5 Mar 79

Uranus
24 Jan 86

Jupiter
9 Jul 79

Saturn
12 Nov 80

Voyager 1

Saturn
25 Aug 81
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“Lost City”
Atlantic Ocean
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The large drawing
IS not too scale. A
scale drawing looks
more like the one
above. ,
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Spirit Launch
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Opportunity Launch
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Interplanetary Trajectory

MER-A Open Mars at mission end
Launch 30 May 2003 |
Arrival 4 Jan 2004

N, Mars at arrival

\
1.48 AU \

| Vernal
Equinox
Earth at mission end%
O O MER-A
rth at launch 55— () () MER-B

Mars at launch
View from Ecliptic North Pole

20 day tick marks





















- :
—

-




























D000 - ‘ _









Law of Sines

for Stereo Ranging
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